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II. BUIIDING UTILITIES

The utilities of the process buildings are considered
to consist of the following:

Ventilation System
Heating System

Building Lighting
Communications System

Stage Handling Equipiment

1. Ventilation System

The prime object of ventilation in the process buildings
is the dissipation of heat as the air circulaticm Is greetly in exe
cess of breathing requirements. This heat ir generated in trans-
former windings, motor windings, lights, and from soiar heat throuzh \
the roof, with the main source of heat coming from within the cellss
The coolant system has a rated capacity to carry off the total heat ‘
of adiabatic compression, but the pump casings, converiers, and con- K

nected piping will run sufficiently hot to liberate large quantities
of heat which must be removed.

There are two principal requirements to be met by the DESIGR
ventilating system vhich are as .follows: " REQUIREMENTS

(1) Removal of sufficient heat under maximum summer ot
temperature conditions to maintain within the cells .
the stipulated temperature of the process material, o
and to maintain a temperature cutside the cells in
the alleys and the operating flcor that can be
tolerated by the cperating crew.

(2) To retain within the buildings as much heat as possi-
ble under extreme winter conditions, or all that is
desirable during spring and fall, and still maintain
the stipulated temperature within the cells.

Tt has been found that the first of the above conditions is
the more difficult to meet, and all caiculations of air guantity have
been made on that basis. The maximum assumed average condition of
atmospheric air has been taken at 95°F. and 70% relative humidity. S

The general design calls for the circulation of an ample
quantity of air over the warmer component parts. This air will
absorb heat and be discharged through ventilators in the roof. It
should be pointed out here, that the basement is well sealed from
the converter floor. The motor alley and space over the cells is
sealed from the pipe gallery floor and withdrawal alleys. The opera=-
ting floor seals the operating room from the rest of the building.

b e oo o
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Tt is possible to get an air flow between these differcent sections
by opening dampers and louvres. The operation and location of

these will be mentioned as they apply to the ventilation require-
nents.

The ventilating system is really comprised of three sys-
tems: :

(1) Cell ambient air vemtilation
(2) Operating floor vemtilation
(3) Transformer vault ventilation
Each of these systems will be discussed separately.

A1l of the air entering the ventilzting systems mist be
filtered. The same filters are used by systems (1) and (2), above,
The transformer vaults have separate filter systems.

Air Filtering System

The air supply for the cell and operating f£loor veatilat-
ing systems enters at the rear of each building through two pent- '
houses which house the filters. Air enters the penthouses through

louvred openings, passes through a screened filter bank and then
to the suction of the fans.

The filter bank consists of a number of frames sach com-
posed of several 20" x 20" units. Two 20" x 20" x 1" filter
cartridges fit into each unit in series. Figure II.1-1 shows the

filter arrangement. The zig-zag pattern of the banks allows for a
greater filter area.

The filter cariridges were supplied by Owens-Corning Fiber-
Glass Corporation and Research Products Corporation. The Owens-
Corning filters are constructed of interiaced glass fibers in a
grille frame. The Research Producis filter consisis of a paper filter
pad sandwiched between two wire grids. These filtere are completely
interchangeable. However, it is desirable, for the sake of uniformity,
that only one type be used in any given building.

These filters should be regularly inspected in order HAINTENANCE
that they do not become too dirty. From time to time, depending
on the amount of dust in the air, they should be cleaned, and, if
necess:ry, replaced. Filiers that are clogged and dirty are
inefficient, may present a fire hazard, and may cause the blower

motors to overheat. Vendor's bulletins attached, show methods of
cleaning and maintenance for these filters.
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Then the intsl:a filter becomes too Girty 2 e cleansd. ..q0
it should Pe discarded snd the Numher 2 filber moved ap ihlo 1is . oprblind
plaeco. The new f£iliter is then instailed in the lLumbsr 2 positicn, .7
behind intaks filter.

The transforesr vault veatilating systems 213ve separaie
filter chambers, The same filter uniis and cariridges are used as ‘
for the buildings. There are tvo filter chambers for each vauly;
The Zilters are arrenged in the form of an inverted “¥", Hirges
at the top permit the filters to swing to a vertical position for
cleaning and replacement.

The vransformer vault extensions have a separais small
filter chamber on ths side of the exteasicn. ‘

The arrangement of transformer vault and sxtension filter
chambers is shown cn Figare II.i-2.

Cell Ventilating System ~N T

The cell ventilating system performs a dual job.

(1) I helps maintain the correct ambient temper-
ature within the cell as required by the process.

(2) I provides for keeping the mctor alley and
;ivhdrawal alley air ab & temperature suitabls
Por the operating crew.

Atnospheric air goes through the filters and te the FARS
suction of the cell 7entilating fans. These fans are losated in
the hasement, one under each cell for all buildings zxcept those
in Seesion A, vhich contain two rews of three fans 2ach for *he
fourteen cells. The cell ventilating fams may be Baffalio Forge,
B.F. Sturtevans, or American Blower Company, depending upon tae
gection. Table II.)l-i lists a schedule showing operating
characteristics of the various cell rentilating fans. Figurs
1I.1-3 shows a drawing -f the Euffalo Forge fans used, with a
tablc of sizes, followed by performence curves for the various
sizes of fams, Figures I1.1-4 to IT1.:~7, inclusive, Figure I1I.1-8
shous ths B.F. Sturtsvazt fans, and Figures II.1-9 aad II.1~10 show
performanee curves, Similiariy, Figors II1.1-11 is a drawing of -
American Blower Company fans and Figure [I.1-12 is 2 performance
curve for these fans.

*

As indicated -n Table II.1-1, ond similiar %ables which =
folicw for operating flsor mnd transformer vault weniilabting fans, -

there zre speed variatizns, even among fzns of the same make and
size, Each speed variztion would result iIn a proporiicnaie in-
crease or decreass in the performance lurves for thai iype of fan.

<
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Because of space limitations, performance curves for only one
speed of each size and type of fan have been included. The
attached tables, however, list maximum quantities for all fanms.
If additional information is required for any fan running at

a speed for which no performance curve is listed, it may be
interpolated from the performance curve shown for that size of
fan. The CFM output is directly proportional to the fan RPY,
the static pressure is proporticnal to the square of the REY,
and the horsepower required is proportional to the cube of the

RFM. Thus, the characteristics of a fam at any speed may be
determined.

FAR

Each of the fans shall have the capacity to discharge SPECIFICATINS
into its duct system the cubic feet of air per minute specified
in Table IT.l-1, under maximum summer intake conditions of

G50F. and 70% relative humidity. The fans will receive air from
the basement of & building or buildings to which air flows
through a louvred inlet and a glass type air filter. VYelocity
through the net area of the louvres will nol exceea 1000 feet

per mimite and through the filters, will not exceed 300 feet per
minute. Each of the fans shall be of the centrilugal type, and
of Class I construction only with horizontal shaft and vertically
upward discharges. The motor for each fan shall be open type
squirrsl cage induction motor to operate at 440 wolls, three phase,
60 cycle, at a satisfactory speed with respect to fan speed and
under & temperature rise not to exceed 40°C.

In any one building, fans will normally operate in two
sets, or systems of two to five fans each, in parallel arrangement .
The lower horizontal duct into which the fams discharge, will bs
run continously through the building. In case one or more fans are
shut down, air shall be supplied to the system so affected by the
remaining fans in that system. Therefore, no spare fans are used.

The operating characteristics of each fap shall be such
that any number of fans, {rom two to five, may be operated in
parallel on any one system without hunting, and, under any condition
of miltiple operation, each fan shall zsutomatically assume its
proportionate share of the total load. ¥Fams of dissimilar make
will not be located in any one building. Fans shall have the
characteristic which will prevent overloading at rated speed. Rotors
of fans and motors shall be statically and dynamically balancsd and
shall run at rated speed substantially free from vibration.

Each fan shall be provided with an automatic louvre FAN DAMPERS
type damper at the outlet, which shall substantiaily prevent
flow when fully closed, and which shall close automatically when
the fan it serves is not operating. These dampers shall also de
provided with limit opening stop which will also permit limiting

e -ur
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discharge flow from zero to maximum opening.

Air is distributed throughout the building at a AIR FLOW
series of three locations for each row of cells, as foilows:

(1) At the curbing betwsen the withdrawal
alleys and the converter flcors.

(2) Across the top of the cells on the withe
drawal alley side,

(3) In the motor alley and 2 little above the
convertar floor.

Air from the basement goes through a fan and into a irans-
verss duct making a cross connection between two longitudinai cucts
under one row of cells. Figurs II.1-13 shows a cross seetion of

duct arrangement. and indicaies the outlets for the cells as listed
above.

The fans for ecach row of ceils operate as iwo separate
groups. One group of cells will be discussed cnly btut the informa-
tion applies to either one.

The longitudinal ducts run the fuvll length of the cells
below the converter floor with one duct being located under each
row of process blowers. All the fans in one row arc tied together
by these longitudinal ducts. The air to the duct toward the center
of the building supplies the motor alley risers and cutlsts; of
vhich there are four distributed along each cell. 4&ir from these
outlets rises to a ventilator intake located in the pipe gallery
floor where it is carried up by a duect through the operating rcom
and roof to the atmosphere. In Sullding X-302-3, there are ten
such ventilators from the pipe gallery floor to the cutside atmos-
phere, located down the center of the building.

The duct to the withdrawal alley side supplies air tc the
withdrawal alley and the top of the ¢ell. There are four risers and
outlets per cell supplying air to the withdrawal alley., Two addi-
tional risers supply air to the slotted duct on top of the cell.

This slotted duct is 5/167 wide and extends the length of the cell.
Figures II.1-13 and II.1-l4 show the arrangement of this duct. Dis~
charge from the slotted ducts mixes with the motor alley air aand is
handled as previously mentioned.

The air from the curbing outlets goes up through the pipe
gallery floor to the ventilator intale which is located in the oper-
ating floor. The duct between the operating flcor and rooi conducts
the air to the atmosphere (Figure II:1-13). There are twenty such
ventilators per row of cells through the operating floor to the at-
mosphere in Building K-302-3.
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Thers are no cumpsrs in the lo Boeiodusds, e sach AIR_CONTROL

fan i3 provided at its cutlet Aih an & ammmor orhion L

clor2d when the £an ¢ serveg iz wob = Cv o .zzsoil oF thia

reriad end the totsl zzount or alz supp orczspondlagic iz
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five. Tomrol of & cogplete zow of fane =eF, Shsreier2, ve accoa=
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% =eans of dzupers at sach outist, She Iflow nay o2
prorortionsd o any part of the venillating sysiem. :2 a 221l La
inoperative due to repairs, or replacements, ths dzmperc Lo ths
rigers to the slothed duct willi be oloesd, prohiliting <he rlow
of &1 to the %op of the cell., Pampersg in the cutlets wd <hn motor
alley and withdrawal ailey w1l be adjusted %c allow a saali>r Ulow
since the heat to %e digsipsted from the pumps will be decreased,
Ona of the fang may 2 shut down beczuge of ths smalisr quansity
or &ir required,

The temperzture of 4he discherzed cell ventillsding sil
Lmiicate & asblent “sBperature ccmdliiions -wivthin s cell, v rogu-
lating ceil ventilatirz alr or by onerstlsg thz eisctzric heslers

located withim the cs2li, %he amident celil emperature ix complelaly
controlled. Whem a =21l i3 %o b2 piaced in opzrevion, :he rzquired

minimn amblent temperature is reached by =meens ol She cleetric

aar

heaters and the cell is aztarted, The hsaters aze -2 theroetatio

control and discontime sutomaticaliy ss soon 2g suulpgeat within the

cell igs gensrating sufficient heat, From this point on, the eapera-
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lating, throuvgh dampers and the mmbher of fens 1n operadlcy, the emount

or zir fed to the ducts at the top of th2 2ell =pd im the novor alley.,

The quantity of air depends on the —empereaiure =2 the wallable air
IS8EC N

~

supply, tut is a maxdmum in the wam
The sable velow llsta the following ltems:

(1) Maximim anbient cell degign tempsratures.

{2} MWinimn ailowabls ambisnt call lemporatures,

{3) Temperaiturs rise of t¢he venitilatirg air durirg maximum
antient cell tempersivrs conditone and eXAMmE SUIEST
atmoepheric alr condition {1009F.)

Maximun Aabient MWinizva Ventllztisng Mr
Cell Dagign Allows e Ambleny Tempsraturs
Section Temperzture Gell Temperaturs Hlge
=3 159C%, 105°F, 200F,
=2 157°F, 1059F, Z0OF,
-1 15397, 10597, 20°F,
R 15397, 10597, 30°F.



ey ey
'y i

- 4%
FREE KB T e R T Lt

i At ; U3 o Forget a e 4
Hgarigus Amxosni ko Tentilading Lir
= s PEs - - eweets =y
Oell Dsgign sllovares JanLrassisd
ot 1N ane L T T - PR . R
Zeckion Temagzratnrs Dall Taiosowiars L3
seb el d

}

2
2 157 %,

-
5.5 207
2b 1579F, 570 20 F-
Ja 140°7.. 3071 10°r,
2o 137°%, 3377, 10°F.
b 128%F, €677, g7F,

then stnosphsris temgsrateres wrs lower iag 25C°F., tha
alr P24 to tha cell sazlosure ig “arstiliudé ni g larger iemparature
rise =f the ventdledinz zir oesunz. Urder cush somdltlons, ko
aghlent cell iemperature ig lese than SZe nsxipwa J3h gulficisnd
ventilaticon miat e providsd “o kesp tha tfanpsreture abave tae
ainkzag .

Regiatancs “haypozeter eiczents a3 lecatad at the satrance
of tiie cell weptileiing ducts muich exhsust Zrem the tep of tho water
allzy7 threuwen the raef. 'Thare iz ons Lzos c2adstamss wmly toan sh2
numzer of «elils in bhe length of hat Tizliing., For 2uasple. i ld-
ing i-302-7, having won calls, sombains rows sslsvanee clsasnts. The
temparature of the sall =wentilalipg air le wndica®il oo +he tweilding
Anst:ument mard., 4 ssloeisor swiieh commgesing 3¢ zacd reslstancs
unit provides for raadiag the taapsyature of the vililating alr
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The ducts on top of the cellis ars sloited to glive a
high velocity of from 3500 o 6500 FPM, depending cn the build-~
ing, with all fans operating. The object ~i this righ velocity
and consequent scrubbing acticn is to incrsase the overall heat
flow from the metal ceiling of the cell. This, together with
exposed surface in action and temperature differences calculated,
will produce equilibrium heat flow condition of the lemperatures
of the process material. Pigure II.1-15 saows & typical cell
with motor alley, slotted duct, and withdrawal cutiets, and the
vent ducts to the atmosphere. The quaniities of a2ir and requized
temperatures for all buildings are listed. Aidr quentities shomm
are for a maximum summer temperature of 1009F.

Following is & list of referesnce dravings :e‘ﬁta" umr ST

RS -

converter cell floor ventilaticn not conmbtainesd in «

because of space limitatdons. They show details o .1ctv'orx'. Ten=—
tilators, louvres, and dampers.

Kellex Dwe, Ho. Title

302-1K~37AA Basement Plan~(ie Ccil length
Yentilation

302~1K-37BA Stage Cell Flcor Plaa -~ One Cell
Length Ventilation

N2-1E-37KA Arvangement of Ventilating Ducts
in Cell &rea

302-1K-37MA Details and (onnections for Branch
Ducts Sheet 1 of 2

302-1K-37NA Details and Connsctzons for Branch
Ducts Sheet 2 of 2

Qperating Floor Tentilaticn

The fans for the oper?.tiug fleor are loce::xd down the veater
of the basement floor between the %two rows of ceil lins, and operate

from the same filters. Figure II.2~13 shows *iae losation of the zow
of operating floor fans.

The number of ventilating fans feor the operating rloor waries
with the size of the building. With the s=xception of Section 1, all
Suimiapy—
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ten cell buildings have five cperating .“our .ins, all sight
cell buildings contain four fans, and @il iz el raildings
house three operating floor fans. &ach braliing in Secticn L

has three operating floor faus.

Tese fans were supplisd by the .ame venacrs as for
the cell ventilation. Table II 1--Z 1ists hedvie and
characteristics of these fans. The same mumpers for drawings
and performance curves apply to these Fans as those used for
the cell fans, Figure 1I.1-3, %o II.1-i%, imclusive.
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The specifications for ventilating faus for operating FAN
floors are the same as those given previously for “he converter SPECIFICATICN.

cell fans, except for the deseription of the duct work which
is as follows:

Each fan will discharge vertically upward into a
duct not over 8 feet long and 2° -5 == 5% -O% cross
section. This riser will connect o the sonter

of a horizontal duct also 2f-A" 3 53-J" 0S8
gsection and running continucusiy through ne
building. At a point about 20 fost on exch side

of cach fan, the horizontal duct will discharge

into a 2 x 3' duct running horiczcntally approxi-
mately 6 feet to an elbow, and from the latier
rising vertically a distance of approximately 50
feet., there branching into tvo rorizontally opposed
ducts, each 30 feet long znd having initial cross
section of approximately 6 sq. f8. These horizontal
ducts will be tapered and each side of the duct will
be provided with thirteen dampered outlets or grilles
for proportioning flow, sach haviang =1 arfea or ap-
proximately I sq. fi.

There has been one major change in the ductwork, since
the specifications were made up. The horizontal ducts in the opear-
ating floor have been redesigned and cut off close to the end oXf
the riser. This affects 211 buildings execsrt a few in the 23
section. The air will blow directly into the operating room in-
stead of through the horizontal ducts aad outlets. Thesse duets
will remain, however, in the office areas as they will carry veu-
tilating air to the officea. Figure II.1-i3 shows the duct arzange-
ment to the operating floor. The fransverse duct on lhe operating
floor is shown as a dashed line as it would appear -iisn veatilating
the offices. For office ventilation, there are exzasions from
the ends of the transverse ducts :o the two offices on sach floor.
For the rest of the operating room ventilation, the ducts end as
shown by the solid line. The air is discharged from the operating
room to the outside ztmosphere through 2 mow of ventilators lccated
in the roof.
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The air control is very flexible and should be able AIR
to meet all needs. Any combinaticn of the operating floor CONTROL

fans can be run at one time. Since the large horizontal duct
in the basement is so large, and the pressure drops small, the
pressure at any of the risers should be fairly equal, regard-
less of what fans are running. Each fan carries an sutomatic
damper in the discharge of the fan. The objesct of these
dampers is to prevent return flow or by-passing through any
fan which is not running, and to that end, these dampers will
automatically close when any fan is semoved from the line. In
additlion to this, these automatic dampers are provided with
1limit stops so that the flow can be limited with all fans

running. It is anticipated that these limit stops will be oper—
ated on a seasonal basis.

In each riser, at a point convenient for manipulaticn
from the operating floor, there is a damper. These dampers con-
trol the amount of air to the oparating floor. It is important

that an equal flow be taken at each riser to prevent objection-
able cross currents.

The large ventilators running in a line approximately
across the center of each operating floor carry a series of
louvre dampers which open directly into the opsrating room and
are controlled from the operating floor. These dampers will be
opened wide for operation under maximum summer conditions and a

lesser amount. in accordance with conditions as described later
on,

With inlet air at 95°P. and 70% relative humidity, it
is estimated that the air vill discharge at a temperature at 100°F,
This 5 degree rise in temperature is based on absorbing heat trans-

mitted to the operating floor from solar roof load, lights, and
warm space below the floor.

Following, is a list of reference drawings not included

in the manual showing details of ductwork, louvres, and ventila-

tors pertaining to operating floor ventilation.

Kellex Dwg. No. Title

302-1K-37DA Operating Floor Flan -~ Ons Cell
Length Ventilation

302-1K-37CA Pipe Gallery Floor Plan ~ One
Cell Detall Ventilation

302-1K-37EA Roof FPlan - One Cell Length
Ventilation
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202-1K-37-HA Arrangement of Roof Ventilaticn
Located in Cell and Driveway
Areas

302-1K-37LA Arrangemsnt of Ventilating Ducts
in Driveway Area

302-1K-37PA Ventilation of Offices on Opsration
Floor

Reeyeling

The operation of the cell and operating {loor ventilating
systems together will bse necessary when the outside air becomes
such that the operating floor becomes too cocol. A system of recycl-
ing the ventilating air has been incorporated into the design so
that part or all the heat generated on the cell floor may be retained.
This is accomplished by the manual operation of variows louvres,
dampers, and the number of fans running,

These dampers have four general locations throughout DAMPER
each buflding, as listed below: OPFRATICN

(a) In the ventilators going from the operating room

to the atmosphere. See dampers marked "Aan,
Figure II.i-13.

(b) With a series of grilles in the operating flcor
which will connect the operating room and vwith-

drawal alley. See grilles marked "B", Figure
neJ-’lBo

(¢) In the ventilator ducts leading from the motor
alley way to the atmosphere. Louvres are located
in these ducts above and below the operating

floor. Se= lowwres marked "G, Figures I1I.1-13
am II.l—llg..

(d) In the withdrawal alley curbing, These will
connect the basement with the withdrawal alley,
See dampers marked "O®, Figure IT,l-lk.,

The amount of air circulated will be governsd according
to requirsments by a reduction of fans operating and damper oper-
ation. The recycling is then accomplished by:

(1) APlly or partly closing the louwres A" io the
atmosphere.

(2) Opening the dampers "B" in the series of grilles
located on the operating flcor.

Ty
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air to vaults will be at 95°F. and 70% relative humidity, and
air exhausting from vaults to fans at 115°F., for a maximm
temperature rise of 20°F. The total capacity in any vauit is
to be carried by any two fans, the third being held in reserve
as a spare, or to alleviete extreme summer conditions.

All fans are of the true axial {low iype arranged with
vertical shaft with downward flow and driven by L40 volt, 3
phase, 40 cycle squirrel cage induction motor, mounted outside
fan casing and operating the fan through a V-belt drive. Fans
are equipped with intake guide vanes and a 4ransformation piece
or intake cone for suction connection and diffuser at the outlet.
Motors shall deliver rated capacity under a temperature rise
above ambient, not to exceed 40°C. -

A1l fans have characteristic operating curves which
will permit parallel operation without hunting, and ail fans con-
nected to any one system, automatically assune their proportion-
ate shares of the total load. Operating curves have the
characteristic which will prevent overicading at tated speed.

Each fan is provided with a louvre type damper, of rec~
tangular section, integrally mounted in discharge outlet of fan,
vhich will automatically close vhen fan it controls is not

running. This damper shall substantially prevent flow when fully
closed.

These fans are mounted so the suction cone will connect
directly to an overhead duct and the discharge diffuser will con-
nect directly tc a concrste duct located beneath the floor. The
fan suction and discharge cones make direct connection at %hese
two points without any additional filler pieces.

Outside air passes through the filter system and into AIR F1OW
a supply duct running through the center and length of the vawit
beneath the flcor, and is distributed through a series of holes
in the floor throughout the vault area. The heated alr is ex~
hausted from the vault ceiling into a duct having numerous
grilles with simple slide dampers for uniform withdrawal. This
suction duct connects fo the Zan suction plenum chamber at the
opposite end of the building from the intake filters. Alr passes
through the suction duct and plenum to the fans and then dis-
charged to the atmosphere. The duct work and fans for transiormer
vault ventilation are shown in Figure IT.i-22.

The three fans in each vault are controlled automat- AIR CONTROL
ically by thermostats located in the vault and suction duct.
The first of the three ventilating fans starts operating under
the control of any one of the three thermostats equally spaced
through the center of the wault and in the ceiling. Three
thermostats in parallel connection are used &s a precaution

< s e e e G

|



> oou & 360

against unequal distribution of heat in case certain irans-

formers are not in use. The second and third fans will operate

under control of thermostats in the air duct at the ceiling

near the fans., Under maximm summer temperatures, and full

load conditions, the rirst fan thermostats will be set at 95°F.to 100°F.
and the third at 1159F. to 120°F., with the other fan used as

a spare. The settings can be moved to meet any conditions thzt
might arise.

It should be noted that the thermostats in ducts for
#2 and #3 fans are of no use unless there is air flow in the
duct. To remedy this situetion an elsctrical control box has
been included. In the event #L fan should refuse to start under
thermostatic control, the second fan is automatically connected
to the room thermostats. In similiar sutomatic fashion, the
third fan zeceives control from these rocm thermostats in cass
the second fan fails to start. Any of the three fans can be
rated #2 and #3 in order of operation. The purpose of this de-
vice is to distribute wear on the fans, but primerily to avoid

difficulties in case the fan <onnect to the rcom thermostats
should fail to respond.

Vault Extensions

The transformer vault extensions in alleys 3, 4, 5 and
6 have ventilation systems which operate independent of the main
vault systems. Alr passes through the vauvlt extension filters as
previously described and tc the suction of three 27" B.F. Sturte—
vant Roofvane fans located on the roof of each extension, Flgure

II.1-23 is a Sturtevant drawing of this fan. Figurs II1.1-24 is a
performance curve.

Each combination fan ventilator shall have capacity to
exhaust 5000 CFM of air under initial intake maximum summer con-
ditions of 95°F. and 70% relative humidty and raised to 115°F.
maximum at the point of exhaust. Aimwiil be supplied to the
roors to be ventilated through a louvred iniet at a velocity not
to exceed 750 CFM through the net opening and then through a
filter of the replaceable glass fiber type at a velocity of not
over 325 ft. per minute. Duect velocities will be in the range
of 1300 to 1350 ft. per minnte. The total pressure against which
the fans rmst operate, including pressure drop through filters,

automatic louvred dampers, ducts, ete., will be approximately 1%
water colum.

The motor is mounted above the fan and accessible for

servicing from the roof of the building through a door in the
ventilator.

The fan-~ventilators shall not leak water into the bulid-

_OZL;),,
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ing, whether the fan is in operaticn or not, under any condi-
tion of atmospheric wind and vater.

A rectangular louvre type automstic damper, with ad- DAMPERS

Jusiable balancing counterweight, is provided with each fan.
This damper shall substantially prevent flow when fully closed

and shall automatically close when the fan it serves is shut
down.

Alr passes throngh the filter chamber and is distribe AIR FIOW
uted through a transverse 36" x 30" duct across the ceiling of
the extension. At a point about halfway across the extension,
the transverse duct narrows to 24" x 30", From this duct five
vertical downcomers extend down and dlscharge horizontally at
the floor, The air riges through the transformers and is ex~

hausted by the roof fans. Pigure II.1-22 includes a drawing of
the vauli extension ductwork.

The vault extension fans are controlled by three FAR CONTROL
thermostats in a manner similiar to that employed for the regular
vault fans. As in the case of the transformer vault fans, two of

the fans will carry the ventilating load, the third used as s
spare or for extreme conditions.

Fan Maintenance

The following information on maintenance and opsration
of the ventilating fans consists of excerpts from the Buffalo

Forge Maintenance Bulletin, Howewver, it applies to all ventilat-
ing fans used, regardless of the vendor.

Fan balance is direetly affected by dirt collecting on CLEARING ARD
the rotor. As soon as a little has stuck to a fan blade, more CHECKING
dust, grease, and dirt will gather there. This coating may go
as far as to change the blade curvature so as to affect fan per-
formanse. Pleces of dirt lodged on the fan blades can unbaiance
the entire rotor. Percdic cleaning by means of a hose, scraper,
compressed air or a wire brush will prevent an unbalanced condi-
tion which in turn could distort and later completely break down
the impeller. Bent shafts and ruined bearings are other troubles
vihlch may be headed off in this manner. The frequency cf inspsc~
tions and cleanings will bs determined by the amount of dirt
carried by the air stzream,

IZ o fan wheel 1s allowed to wear out completely, it REPAIR PARTS
may collapse due 10 weakness of the blades or flanges. 7This may
injure the fan housing, shaft, beerings or even the motor. For
these resasons care should be taken to inspect the rotor fregquently
after cleaning, and bafore wear has become serious., Because of
details of constructions, wheels should be returned to the factory

DETIISALT TR ) e WO L RISy e s e o
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for reblading or repairing of any kind.

Some of the ventilating fams in the process build- IUBRICATICN
ings run on sleeve bearings, and some on ball bearings.
lubrication for both will be discussed.

For the sleeve bearings, oil conforming to SAE speci-
ticetion No. 70 should be used, Too light an oil may cause
leakage along the shaft, while if too heavy an 0il is used, the
bearing surface will not be properly lubricated.

The sleeve bearing reservoirs should not be overfilled,
since leakage may result. The oil level should be maintained 1/8"
belcew the top of the oil cup when the fan is gtanding still.
Fluctuations in oil level when the fan is running will prevent

true readings. 03l should be added only when the fan is net
running,

Tt is desirable to inspect and clean bearings and bear-
ing housings periodically. Since all lubricants have a tendency
to deteriorate sooner or later, it will be necessary to change the
oil. This should be done before oxidation makes cleaning too
difficult. The bearings should be drained and flushed with kero-
sene before adding new lubricant,

There ball bearings are used, a good grade of soda scap
grease, free from chemically active material should be used. The
bearings on a fan operating 2L hours a day at 1500 RP¥ will
require lubrication once every three months.

The operator should be careful not to add too mach
grease. At no time should the housing be over half full.

Masntenance and repair work on the shafi couplings COQUPLINGS
is negligible. Rubber bushings around the bolts that fasten
the two halves together will wear out and should be replaced.
The coupling clearance should be checked from time to time to

see if the fan or motor shafts have been bent or otherwise thrown
out of line.

The tension on the V-belt drive will decrease as the V-BELT DRIVE
belt stretches. The tension should be readjusted by the tension
adjuster as required from tims to time. New belts should bs

installed by slacking the tension, never by prying or forcing
the belt into position.

The sheave alignment should be occasionally checked to
preveat undue belt wearing. The drives should be protected from
oil, dust and any foreign objects which might strike the belts
or become lodged in the sheave grooves. Beli dressing should not
be applied, since V-belts are designed for frictional contact de-
tween the sheaves and the sides of the belis. Dressing would R

e d
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reduce this friction and pessibly injure the belts.

The maintenance of the electric motors consists
chiefly of lubrication, replacemsnt of worn bearings, and
cleaning ¢he interior and exterior of the motor from dirt,

oil and grease. Uotors should be occasionally dissssembled
for a general cleaning.

39.
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